This paper is concerned with a system of two queues in tandem where each queue has a single exponential server. The rates. of the servers may differ. The first queue has an infinite waiting room, whereas the second queue has no waiting room. Initially the system is empty. Customers enter the first queue according to a renewal input process, and then pass through the second queue.
O/M l /l+/M 2 /l+/M 3 /l, and suppose that the first server, the second one and the third one have rate I, 2 and. 3, respectively, and that a queue always exists in front of the first server, but no queues are allowed in front of other servers (System 1). By calculating on the basis of [1] , then, we have Hence this system is not featured by (a).
16279/14400.
In case K=2, however, even with blocking, it is considered that the system is featured by silnilar property (although weaker than (a». For example, in the case where the first queue has an infinite waiting room, but the second has a finite, and where the input process to the system is Erlang type, the following property has been numerically obtained by Tumura and Ishikawa [3] . 
Description of the System
This paper is concerned with the following two-stage tandem queueing system. There are two service facilities (or servers for short) arranged in tandem. Each customer arriving at the system receives the service by the first server (server 1), then the second (server 2), before leaving the system. An infinite queue is allowed. to form before the server 1, whereas no queue before the server 2 is allowed. If the server 2 is busy, therefore, when a service is completed to a customer by the server 1, this customer stays at the first stage and blocks further service until the server 2
Copyright © by ORSJ. Unauthorized reproduction of this article is prohibited. where (3.10) and (3.11) Similarly, (3.12) where (3.l3)
Interchangeability of a GI/M/ l-+/M/ l(
fooPr(W*<a)dA(a). we shall show that it is true for n+1. Inversion of both sides of (3.14) 
By substituting (3.16) into (3.12) and using (3.9) we can obtain (3.17 )
Hence the induction is complete and the first assertion has been proved.
To prove the second assertion, it is noted that a combination (3.1)
with (3.6) yields ;; * * for x~O.
Using Pr(Sk,n~t) = 1 -exp(-~kt) for t~O (k=1,2), the integral of the right hand side of (A.l) becomes Since the right hand side of (A.3) is symmetric with respect to ~1 and ~2'
we find that (3.29) holds.
